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MCn0Jlb30BAHME METOflA EEJIKOBOrO 9J1EKTP04>0PE3A 
AJ151 BHAOBOrO OFlPEAEAEHHfl MHKP04>AAAHA TPynnbl 
«PYGMAEUS» (TREMATODA: MICROPHALLI DAE) 

H. A. MHxafijiOBa, O. H. rioaropHaa, R. B. TajiaKTHOHOB 

MeTOAOM JXJXC-Na-mcK 3AeKTpo(J)ope3a nccAeAOBaH o6iuhh cocTaB 6ejiKOB qeTbipex bhaob 
Microphallus : M. pygmaeus , M. piriformes, M. sp. I u M. triangulatus. Ha 3AeKTpo(j)operpaMMax 
Me>KBHAOBbie OTAHHHH 06 Hapy>KHBaK)TCH B OCHOBHOM Ha ypOBHe pa3HOH HHTeHCHBHOCTH 6eAKOBbIX 
30H H TOAbKO B HeMHOTHX OfiAaCTHX BbIHBAHIOTCH HeCOOTBeTCTBHH B paenpeAeAeHHH Ma>KOpHbIX 

6eAKOB. IlpeAnoAaraeTCH, mto cTOAb He3HaqHTeAbHbie pa3AH4HH onpeAeAHiOTCH bmcokoh cneuHaAH3auneH 

MHKpO(J)aAAHAHbIX TpeM3TOA, a T3K>Ke CXOACTBOM MOp(J)OAOrHH H CXCM npOTCKaHHH >KH3HeHHbIX U.HKAOB 

H3y4eHHbix bhaob. AncKyTHpyeTCH Bonpoc o nyTHX CTaHOBAeHHH MHKpo(J)aAAHA rpynnbi «pygmaeus». 


3jieKTpo(|)ope3 Ocakob npoqHO Bomeji b apceHaji mctoaob coBpeMeHHOH napa- 

3HTOAOTHH. Oh UIHpOKO npHMeHHeTCH npH pa3AeJieHHH 6jlH3KOpOACTBeHHbIX BHAOB 

h BbiHBJieHHH BHyTpHBHAOBbix rpyniiHpoBOK pa3Horo paHra (Bray, Rollinson, 1985; 
Cianchi e. a., 1985; Renaud e. a., 1986, h Ap.)- M bI nonbiTajincb npoBecTH TaKoro 
poAa HccAeAOBaHHe Ha npeACTaBHTeAnx BbicoKOcneuHaAH3HpoBaHHbix TpeMaTOA 
ceM. Microphallidae, BHAOBan AnarHOCTHKa KOTopbix 3 aTpyAHHTejibHa H3-3a MaAoro 
MHCAa KOHTpacTHbix Mopcj)OAorHqecKHx npH3HaKOB. B KaqecTBe oO'beKTa BbiOpaHbi 4 
bhab MHKpo(J)aAAHA rpynnbi «pygmaeus» (Microphallus pugmaeus (Levinsen, 
1881), nec Odhner, 1905, M. piriformes (Odhner, 1905) Galaktionov, 1983, 
M. triangulatus Galaktionov, 1984 h M. sp. I Galaktionov, 1980), KOTopbie qpe3- 
BbiqaHHO cxoahu no Mop^OAornn h paHee onncbiBaAHCb noA o6luhm Ha3BaHneM 
Microphallus pygmaeus (Levinsen, 1881) (BejionojibCKan, 1952; Ta^aKTHOHOB, 
1980, 1983, 1984). >Kn3HeHHbie uhkam 3thx (J)opM npoTexaiOT no oahoh cxeMe: 
napTeHoreHeTHqecKne noKOAeHHH pa3BHBaiOTcn b MopcKnx AHTopaAbHbix MOAAiocKax 
poAa Littorina\ BTopon npoMe>KyToqHbiH X 03 HHH OTcyTCTByeT, a MeTauepKapnn 
co3peBaiOT BHyTpn AoqepHHx cnopouncT; oKOHqaTejibHbiH X03HHH — MopcKne nraubi 
(b ochobhom oSbiKHOBeHHan rara Somateria mollissima) — 3apa>KaeTcn npn noe- 
ABhhh ahttophh, coAep>KamHx HHBa3HOHHbie MeTauepKapHH (BeAonoAbCKan, 1949; 
r aAaKTHOHOB, 1983, 1984). B 3apa>KeHHOM MOAAiocKe co3peBaHne ahhhhok npoHexo- 
AHT CHHXpOHHO BO BCeX CnopOUHCTaX. 3 t 0 n03BOAHeT OTHOCHTeJIbHO AerKO nOAyqaTb 
AOCTaranHoe ajih npoBeAeHHH 3AeKTpo(j)ope3a KOAnqecTBO OAHopoAHoro MaTepnaAa: 
MeTauepKapHH, HaxoAflmHxcn Ha oahoh ct3ahh pa3BHTHH. H3yqeHne OeAKOBoro 
cocTaBa ahhhhok MHKpo(J)aAAHA rpynnbi «pygmaeus» npoBOAHAOCb mctoaom 3AeKT- 
po(J)ope3a b noAHaKpHAaMHAHOM reAe c JXJX C-Na, KOTopbifi ofiAaAaeT bmcokoh 
pa3pemaiomeH cnocofiHocTbio h no3BOAneT onpeAeAHTb MOAeKyAnpHbie Maccbi 6eA- 

KOB. 
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MATEPHAJ1 H METOAHKA 


MeTauepKapnn MHKpo(})ajiJiHA rpynnbi «pygmaeus»: M. pygmaeus, M. pirifor- 
mes, M. triangulatus, M. sp. I 6biJin nojiyneHbi m 3apa>KeHHbix mojijiiockob Litto- 
rina saxatilis , coOpaHHbix b ry6e flpHbiuiHan BapeHueBa Mopn b nepnoA c AenaOpn 
1986 no anpejib 1987 r. MHBa3HOHHbix MeTauepKapnn MHKpoc})ajiJiHA MexaHnnecnn 
H3BJieKajin nou OnHOKyjinpoM, pa3pbiBan cnopouncTbi npenapoBajibHbiMH nrjiaMH. 
TpeMaTOA TmaTejibHO OTMbiBajin pacTBopoM PnHrepa jxjik xojioAHOKpoBHbix >khbot- 
Hbix ot TKaHen xo3HHHa (KyconKOB neneHn, roHaA h t. a.)* AHajiH3 OejiKOBoro co- 
CTaBa npoBOAnjicn npn noMomn 3JieKTpocj)ope3a c JXJX C-Na b nojinaKpnjiaMHAHOM 
rejie (FlAAr), b Tpnc-rjinunHOBon cncTeMe JleMMJin (Laemmly, 1970). CymHOCTb 
MeTOAa 3aKJnonaeTcn b pa3AeJieHnn CMecn 6ejiKOB, o6pa6oTaHHbix aHHOHHbiM AeTep- 
reHTOM AOAeunji-cyjib(})aTOM HaTpnn (JXJX C-Na). CMecb 6ejiKOB noA AencTBneM 
ajieKTpnnecKoro nojin b FlAAr pa3AejmeTcn Ha nojinnenTHAbi, KOTopbie pacnpeAejin- 

IOTCH B COOTBeTCTBHH C HX MOJieKyJIHpHbIMH MaCCBMH (m. M.) . yA06CTB3 3AeCb H 

Aajiee 3th nojinnenTHAHbie c^paKunn Mbi 6yAeM HMeHOBaTb OejiKaMH. 

JXjm npnroTOBJieHHH npo6 nepBen noMeiuajin b npoOnpKH SnneHAopcf) b 1%-Hbin 
pacTBop JXJX C-Na, coAep>Kamnn Tan>Ke 5 % P-MepnanTOSTaHOJia n 10 % rjinuepnHa. 
FlpoOy Tui,aTejibHO nepeMeuinBajin, HHKyOnpoBajin npn 100° Ha boahhoh 6aHe b Te- 
neHne 3—4 mhh h nepeA HaHeceHneM oxJia>KAajiH ao KOMHaTHon TeMnepaTypbi. 
npo6bi HaHOcnjin Ha 6 jiok HeMeA^eHHO njin xpaHHJin npn —20°. XpaHeHne npo6 
b TeneHne 3 cyT He CKa3biBajiocb Ha KapTHHe pacnpeAeJieHnn 30H. KojinnecTBO 6eji- 
koboto MaTepnajia 6biJio BbipaBHeHO npn noMOiun noAcneTa >KHBOTHbix, noMemeHHbix 
b npo6y. FiojiyneHHbie rejin (fmKcnpoBajin b TeneHne 8—10 n (45 % cnnpTa, 
10 % yKcycHon KncjioTbi), oKpamnBajin 0.25%-HbiM pacTBopoM KpacnTejin KyMaccn 
OpnjiJinaHTOBoro cnHero b TeneHne 1.5 n n OTMbiBajin 7 %-hoh yncycHon khcjiotoh. 
JXjm onpeAeJieHnn m.m. nojinnenTHAOB ncnojib30Bajin aueTOHOBbin npenapaT mho- 
4>n6pnjiji KpojinKa, KOTopbin o6pa6aTbiBajin no o6men cxeMe n HaHOcnjin Ha oAHy, 
Aee Aopo>KKn na>KAoro rejin. 

Flpn abhhom Tnne 3JieKTpocj)ope3a Ba>KHbi TOMHbie 3HaneHnn pH ncnojib3yeMbix 
6y(j)epoB. MnKpoBapnaunn 3thx 3HaneHnn npnBOAHT k «pacTH>KeHHK)» hjih «c>Ka- 
thk)» Tex hjih HHbix 30 H onpeAejieHHbix m.m. Hama paOoTa npoBOAHJiacb b pa3Hoe 
BpeMH n b pa3JinMHbix yc/iOBHHx, no3TOMy Ha nojiyneHHbix 3JieKTpoc})operpaMMax 
mo>kho HaOjnoAaTb Tanne Bapnaunn. OAnano Ha Ka>KAbin rejib HaHOcnjin Mapnep 
M.M., MTO n03BOJ!HJIO CpaBHHBaTb pa3Hbie 3JieKTpO(J)OperpaMMbI HeCKOJIbKHX 3JieKTpO- 
cJ)ope30B. B HacTonmen CTaTbe Ha pncyHKax Oejinn OAHHaKOBbix MOJieKyjmpHbix 
Macc coeAHHeHbi jihhhhmh. Ha pncyHKe KapTHHbi pacnpeAejieHHH OejiKOBbix 30H 
AJin HenoTopbix H3yneHHbix bhaob npoAyOjmpoBaHbi. KpoMe toto, Ha pncyHKe, A (5, 
6) npnBeAeHbi 3JieKTpoc{)operpaMMbi, nojiyneHHbie jxjih MapnT M. pygmaeus n M. piri- 
formes , BbipameHHbix b ncKyccTBeHHon cpeAe (BpeMH HHKyOaunn — 1 cyT). OrcyT- 
CTBne cymecTBeHHbix KanecTBeHHbix pa3Jinnnn no 6ejiKOBOMy cocTaBy Me>KAy 
MeTauepKapnnMH n MapnTaMn paHHnx cpoKOB KyjibTHBnpoBaHnn npn onncaHHOM 
MeTOAe OKpacKH no3BOJinjio HaM ncnojib30BaTb nx a^h pa3AeJieHnn bhaob poAa 
Microphallus. 


PE3yj1bTATbI 

MHoronpaTHbie HCCJieAOBaHHH MeTauepKapnn M. pygmaeus, M. piriformes, 
M. sp. I n M. triangulatus noKa3ajm, mto jxjm Kan<Aoro BHAa Mon<eT 6biTb onpeAe- 
JieHa xapaKTepHan KapTHHa pacnpeAejieHnn OejiKOBbix 30H, BOcnpoH3BOAHiuancH 
ot onbiTa k onbiTy (cm. pncyHOK). Hcnojib30BaHHbin Tnn 3JieKTpoc})ope3a no3BOJinji 
Anc})c})epeHUHpoBaTb Ha 3JieKTpocJ)operpaMMax 50—60 Ma>KopHbix OejiKOB. BojibmnH- 
ctbo H3 hhx — oOiune A^in Bcex neTbipex bhaob, HO BMecTe c TeM o6HapyH<HBaiOTCH 
n BHAocneuncjjHnHbie pa3Jinnnn KaK KanecTBeHHoro, Tan n KOJinnecTBeHHoro xapaK- 
Tepa. B HacTonni.ee BpeMn TpyAHO HAeHTH(J)HunpoBaTb OejiKH, cooTBeTCTByioiune 
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toh hjih hhoh 30He Ha 3AeKTpo(f)operpaMMe. OjxuaKO cpaBHeHHe noAyneHHbix HaMH 
KapTHH C aHajlOTHMHblMH A^HHblMH nO pa3HbIM THfiaM KJieTOK SyKapHOT, 6eJlKOBbIH 
cocTaB KOTopbix H3BecTeH, no3BOJiHjio npeAnoAO>KHTb, mto npHcyTCTByiomHH y MeTa- 
UepKapHH Bcex H3yHeHHbIX HaMH BHAOB 6eJ10K C M.M. 42 k/1 HBJIHeTCH aKTHHOM, 
a rpynna dejiKOB ot 20 jxo \6 kJX c xapaKTepHbiM pacnpeAeAeHneM — kopobwmh 

THCTOHaMH. 

Handojiee cxoahm no dejiKOBOMy cocTaBy bh jxbi M. pygmaeus h M. piriformes. 
JXj ih hhx xapaKTepHbi cjiadbie KanecTBeHHbie pa 3 AHHHH Bcero Tpex OejiKOBbix 
30H, b odjiacTHx 60, 55, 38 k/1. Bh a M. sp. I OTAnnaeTCH ot M. pygmaeus h M. piri¬ 
formes 6ojiee cyiuecTBeHHo. JXj ih Hero xapaKTepHO ocjiadjieHne hht0hchbhocth 
uejiOH rpynnbi dejiKOBbix 30H b odjiacTH m.m. ot 170 a o 80 k,H, cjia6bie KanecTBeHHbie 
otahhhh no 6ejiKaM c m.m. 38 — 30 k JX. OjxnaKO no KapraHe pacnpeAejieHHH 
30 H c MeHbuiHMH m.m., bh jx M. sp. I 6jiH>Ke k M. pygmaeus , neM k M. piriformes. 

JXj ih BKjxa M. triangulatus nona He yAaAOCb nojiyHHTb uejiocTHon KapTHHbi pac- 
npeAejieHHH 6ejiKOBbix 30H. 3to onpe^ejiHeTCH MajibiM KOAHnecTBOM 6biBiuero b Ha- 
uieM pacnopn>KeHHH MaTepnajia (M. triangulatus BCTpenaeTCH b npnpoAe 3Hann- 
TejibHO pe>ne Apyrnx npeACTaBHTejien rpynnbi «pygmaeus») , a Taione TeM, hto aah 
3JieKTpo(|)operpaMM MeTauepKapnn M. triangulatus b 3HanHTejibHon CTeneHH cboh- 
CTBeHHO noBpe^eHne rejin, CBH3aHHoe c npncyTCTBHeM 71HK. ripn AaAbHeHiuen 
padoTe c 3 thm bhaom cAeAyeT npoBOAHTb odpadoTKy npodbi ,fl,HKa30H. B Hacron- 
mee BpeMH Mbi pacnojiaraeM AHiub cJ)parMeHTOM 3JieKTpo({)operpaMMbi (cm. pncy- 
hok, B) b o6jiacTH pa3AeJieHHH HH3KOMOJieKyjinpHbix dejiKOB. O^HaKO n no HeMy ot- 
neTJiHBO bhahm cymecTBeHHbie KanecTBeHHbie n KOJinnecTBeHHbie otahhhh M. trian¬ 
gulatus ot Bcex ocTajibHbix bhaob rpynnbi «pygmaeus». Ohh CBH3aHbi c rpynnaMH 
6ejiKOB, HMeiomnx MOJieKyjinpHbie Maccbi 35—33 k,D(, 31—29, 27—25 k JX. flo cpaB- 
HeHHio c M. pygmaeus (cm. pncyHOK, B) b Ka>KAOH H3 sthx odjiacTen y MeTauepna- 
pnn M. triangulatus OTcyTCTByeT oAHa H3 30H, a b o6jiacTnx 32—29 n 27—25 kJX 
o6Hapy>KHBaiOTCH AonojiHHTejibHbie 6ejiKOBbie 30Hbi c HHbiMH MOjieKyjinpHbiMH Mac- 
caMH. 


OBCy>KAEHME 

3jieKTpo(|)ope3 o 6 mnx OejiKOB, nan HHCTpyMeHT jxjik pa 3 AejieHnn bhaob TpeMa- 
toa, nona eme ncnoAb30BaH m/ibKO jxji h npeACTaBHTejien poaob Paragonimus n 
Schistosoma. B cepnn nccAeAOBaHHH RoiuHMypa c coaBT. (Yoshimura, 1969a, 
1969b; Yoshimura e. a., 1969) npnBeAeHbi AaHHbie no 3AeKTpo(f)ope3y (HeAeTepreHT- 
HOMy) TOTaAbHbix 6eAKOB MapHT neTbipex bhaob Paragonimus : P. westermani , 
P. ohirai , P. miyazakii n P. iloktsuemensis. CpaBHeHHe Bejiocb no ACHCHTOMeTpn- 
necKHM npocj)HAHM, noAyneHHbiM c 3 AeKTpocf)operpaMM b EIAAr. 06Hapy>KHA0Cb, hto 
no nncAy nnKOB Ma>nopHbix OejiKOB nepenncAeHHbie bhah cymecTBeHHO OTAnnaiOTcn, 
npnneM jxame Tanne 6 AH 3 Kne, nan P. ohirai n P. iloktsuemensis. 3HannTejibHbie ot- 
ahmhh no OeAKOBOMy cocTaBy A^MOHCTpnpyiOT Tan>Ke bhaw Schistosoma mansoni n 
S. japonicum Ha ct3ahhx MapnTbi (Yoshimura, 1968) n mncTOcoMyAbi (Maeda 
e. a., 1984). Tan, Ha 3AeKTpo(J)operpaMMax TOTaAbHbix 6eAKOB mncTOcoMyA, noAy- 
neHHbix MeTOAOM 3 AeKTpocj)ope 3 a c JXJXC-Na, BbiHBAneTcn okoao 40 OeAKOBbix 30H, 
H3 KOTOpbIX 06 mHMH AAH 06 OHX BHAOB OKa 3 bIBaiOTCH TOAbKO 5, B oOAaCTHX 30, 34, 
44, 54 h 70 k JX (Maeda e. a., 1984). 

Bbiconan pa3pemaiomaH cnocodHOCTb AeTepreHTHoro 3AeKTpo(f)ope3a no3BOAneT 
BbIHBHTb B OdmeM pHCyHKe OeAKOBbIX 30H pa3AHHHH He TOAbKO BHAOBOTO paHTa, 
ho n Ha ypoBHe pac, uiTaMMOB, ahhhh h TOMy noAodHbix BHyTpHBHAOBbix rpynnnpo- 
bok. B 3 tom nAaHe HHTepecHa padoTa Pa({)({)a c coaBT. (Ruff e. a., 1973), BbinoAHeH- 
Han Ha caMKax h caMuax Tpex ahhhh ( Japanese , Philippine h Formosan) S. japoni¬ 
cum. CpaBHHBaAH A^HCHTOMeTpHHeCKHe npO({)HAH, nOAyneHHbie B KOAOHKaX nOAH- 
aKpHAaMHAHOrO reAH. Y CaMUOB pa3HbI)f AHHHH BbIHBAeHbl HaOopbl BHAOCneUH(J)H- 

necKHx nnKOB Ma>KopHbix OeAKOB: Japanese — HOMepa 20, 29, 31, Philippine — 


14 



25, 34: Formosan — 8, 12, 15. JJah caMOK xapaKTepHbi TpH rpynnbi hhkob:~I— 14, 
15A, 18, 19; 2— 15; 3 — 12, 20, 35 cooTBeTCTBeHHO. B xoAe aHajiH3a Ae hchto- 
MeTpHMecKHx npoc})HjieH 6bijio o6Hapy>KeHO, mto niHCTOCOMbi ahhhh Japanese h 
Formosan 6ju\7Ke no 6ejiKOBOMy cocTaBy, neM Japanese — Philippine hah Formo¬ 
san — Philippine. B OTAHnne ot Asyx Apyrnx jihhhh y caMUOB jihhhh Philippine 
OTcyTCTByiOT nHKH 9, 26, 32, caMKaM CBOHCTBeHHbi nHKH 13, 17, 30. Kansan paca 
TpeMaTOA napa3HTnpyeT b onpeAejieHHOM noABHAe mojijiiockob poAa Oncomelania. 
OKa3ajiocb, mto noABHAbi O. h. formosana h O. h. nosophora, b KOTopbix napa3H- 
THpyiOT jihhhh Formosan h Japanese , oneHb 6 ah 3 kh no nponcxo>KAeHHio. Beponrao, 
no Mepe pacxo>KAeHHH cooTBeTCTByiomHx hoabhaob napa3HTbi aAanTHpoBaAHCb 
k H3MeHeHHHM BHyTpeHHefi cpeAbi xo3neB. 

H3 npnBeAeHHoro o63opa jiHTepaTypbi cjieAyeT, mto pa3AHMHH o6mero 6eji koboto 
COCT aBa 6jIH3KOpOACTBeHHbIX BHAOB TpeMBTOA, HCCJieAOBaHHblX K HacTomueiviy Bpe- 
MeHH MeTOAOM 3JieKTpo({)ope3a, hocht KaMecTBeHHbift xapaKTep h 3aTparHBaiOT 3Ha- 
MHTeAbHOe MHCJIO, eCAH He OOAbLUHHCTBO, Ma>KOpHbIX 6eAKOB. B npOTHBOBeC 3TOMy 
y MHKpO(j)aAAHA rpynnbi «pygmaeus» BHAOBbie otahmhh npoHBAmoTcn b OoAbuieft 
CTeneHH Ha ypoBHe pa3HOH HHTeHCHBHOCTH OeAKOBbix 30H, h TOAbKO M. triangulatus 
AH(})4)epeHUHpyeTcn ot ocTaAbHbix bhaob HecoBnaAeHneM pacnpeAeAeHHH Ma>KopHbix 
6eAKOB b Tpex oOAacTnx 3AeKTpo(})operpaMM. TaKHM o6pa30M, 4 H3yMeHHbix HaMH 
BHAa poAa Microphallus 6oAee 6ah3kh no cocTaBy TOTaAbHbix 6eAKOB, HeM OTAeAb- 
Hbie ahhhh S. mansoni. 

06Hapy>KeHHoe HecooTBeTCTBHe o6ycAOBAHBaeTcn, Ha Ham b3taha, AByMH npn- 
MHH3MH. FIpe>KAe BCerO Heo6xOAHMO yMHTbIBaTb, MTO MHKpO(j)aAAHAbI — OAHO H3 
HanOoAee cneuHaAH3HpOBaHHbix ceMeftcTB Bbicmnx TpeMaTOA, JXJ m sboaiouhh koto- 
poro xapaKTepeH AaAeno 3auieALUHH npouecc K)BeHHAH3auHH oco6eft repMacj^poAHT- 
Horo nOKOAeHHH H, KaK CAeACTBHe 3TOrO, HX MHHHaTIOpH3aUHH (TaAaKTHOHOB, 

ZJoOpoBOAbCKHH, 1987). FlocAeAHee h onpeAeAHAO bmcokhh Mopc})OAorHMecKHH 

KOHCepBaTH3M MHKpO(})aAAHA H, B03M0>KH0, npHBeAO K H3B0CTHOH CTa6HAH3aUHH 
hx OeAKOBoro cocTaBa. KpoMe Toro, KaK y>Ke OTMenaAOCb paHee, HccAeAOBaHHbie 
BHAbi MHKpoc})aAAHA rpynnbi «pygmaeus» Mpe3BbiMaftHO 6ah3kh no Mop^oAornn, 
a hx >KH3HeHHbie UHKAbi npoTeKaiOT no o6meft cxeMe. 

Hcxoah H3 AaHHbix 3AeKTpocf)ope3a, mo>kho npeAnoAO>KHTb, mto nepBOHaMaAbHO 
ot o6mero CTBOAa MHKpo(j)aAAHA rpynnbi «pygmaeus» otacahach bha M. triangu¬ 
latus, HaHOOAee CHAbHO OTAHMaiOmHHCH no 6eAKOBOMy COCTaBy OT OCTaAbHbIX 
npeACTaBHTeAeft rpynnbi. M. triangulatus peAOK, 3 apa>KeHHe hm nepBbix npoMe>Ky- 
TOMHbix xo3neB — ahttophh Ha no6epe>Kbe BapeHueBa h BeAoro Mopeft AOKaAbHO 
h HHKorAa He npeBbimaeT 1—2 % (TaAaKTHOHOB, 1980). M. pygmaeus h M. piri- 
formeS — MaCCOBbie napa3HTbI AHTTOpHH, SKCTeHCHBHOCTb HHBa3HH KOTOpbIMH 
b pnAe nonyAHUHHi moaaiockob AOCTHraeT 60—70 % aah oco6eft CTapmnx B03pacT- 
Hbix KAaccoB. ^HBepreHUHA 3thx bhaob, bo3mo>kho, onpeAeAa/iacb npncnocoOAe- 
HHeM k pa3HbiM OKOHMaTeAbHbiM xo35ieBaM. Xoth MapHTbi M. piriformes (syn.: 
M. pygmaeus forma A James, 1968) h M. pygmaeus o6AaAaiOT AOBOAbHO mnpoKOH 
cneuH(J)HMHOCTbK), ho nepBbie HaxoA^T Aynmne ycAOBHH aah pa3BHTHn b naHKax, 
a BTopbie — b yTKax (b nepByio onepeAb b o6biKHOBeHHOH rare) (James, 1968, 1971; 
raAaKTHOHOB, 1987). Bha M. sp. I, BeponTHO, BbiAeAHAcn H3 M. pygmaeus , k ko- 
TopoMy oh 6AH>Ke no 6eAKOBOMy cocTaBy, MeM k M. piriformes. CraHOBAeHHe 
M. sp. I CKopee Bcero CBH3aHO c HcnoAb30BaHHeM b KanecTBe nepBoro npOMe>KyTOM- 
Horo X03HHH3 hhhx, KpOMe ahttophh, bhaob nepeAHe>Ka6epHbix moaaiockob. JAeu - 
CTBHTeAbHO, 3KCTeHCHBHOCTb HHB33HH M. sp. I npeACTaBHTeAefi poAa Littorina 
cpaBHHMa c aHaAorHMHbiMH noKa3aTeAHMH aah M. triangulatus. B to >Ke Bpeivm 
3apa>KeHHOCTb cyOAHTopaAbHbix racTponoA Onoba aculeus , Epheria vincta , Marga- 
rites helicina h pnAa Apyrnx 3toh (f)opMOH AOCTHraeT b HeKOTopbix paftoHax BapeH¬ 
ueBa h BeAoro Mopeft 30 — 40 % (Hamn AaHHbie). CAeAyeT OTMeTHTb, mto MeTauep- 
KapHH M. sp. I B Ka>KAOM H3 nepeMHCAeHHbIX BHAOB MOAAIOCKOB HeCKOAbKO OTAH- 
MaiOTcn no nponopuHHM TeAa. Bo3mo>kho, Mbi CTaAKHBaeMcn 3Aecb c pa3HbiMH ah- 
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hhhmh M. sp. I, KaK 3to HMeeT MecTO y S. mansoni , hjih c rpynnHpoBKaMH 
6ojiee BbicoKoro paHra, BruiOTb jx o bhaoboto (TajiaKTHOHOB, 1986). Tohho OTBeTHTb 
Ha 3TOT Bonpoc nOMOryT AajIbHeHLLIHe HCCJIO^OBaHHfl >KH3HeHHbIX UHKJIOB MHKpO(})ajI- 
jiha, BRjiionaiomHe KaK Ba>KHbiH KOMnoHeHT MeTO jx 6ejiKOBoro 3jieKTpo4>ope3a. 
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THE USE OF PROTEIN ELECTROPHORESIS FOR THE SPECIES IDENTIFICATION OF 
«PYGMAEUS» GROUP MICROPHALLIDES (TREMATODA, MICROPHALLI DAE) 

N. A. Mikhailova, O. I. Podgornaya, K. V. Galaktionov 
SUMMARY 

The total proteins composition of four Microphallus species; M. pygmaeus, M. piriformes, 
M. sp. I, M. triangulatus was investigated by the method of SDS-disk electrophoresis. The interspecific 
differences on electrophoretic gels were observed on the whole in different intensity of protein zones 
and only in a few areas disparity of the major proteins distribution was exposed. Such insignificant 
differences are assumed to be determined by a high specialisation of microphallid trematodes as well 
as by the likeness of their morphology and general pattern of life cycles of the studied species. The 
problem of origination of «pygmaeus» group microphallides in the evolutionary process is discussed. 
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BejiKOBbift cocTaB MeTauepKapHH h MapHT TpeMaTOA 
po^a Microphallus. 

A: l — M. pygmaeus , MeTauepKapHH; 2 , 3 — M. sp. I, MeTa¬ 
uepKapHH; 4 — M. piriformes, MeTauepKapHH; 5 — M. piri- 
formes, MapHTbi, 1-e cyTKH b cpeue; 6 — M. pygmaeus, 
MapHTbi, 1 -e cyTKH b cpeue; 7 — MapKep MOJieKyjiupHbix Macc. 
B: l — MapKep MOJieKyjiupHbix Macc; 2 — M. pygmaeus, 
MeTauepKapHH; 3 — M. triangulatus, MeTauepKapHH. 
Hncjia — MOJieKyjiupHbie Maccbi SejiKOB MapKepHoro npena- 
paTa (b kJX). JIhhhh cocahhhiot 30Hbi aHajiorHHHbix m. m. 
Ha 3JieKTpo(j)operpaMMax H3 pa3Hbix onbiTOB. Cko 6 k 3 mh 
OTM eHeHbl o6jiaCTH, B KOTOpbIX HaSjHOAaiOTCH MaKCHMaJlbHbie 
pa3J!HMHH B OeJIKOBOM COCTaBe. 
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